Derivatization of progesterone to a neurally active steroid by pituitary neurointermediate lobe.
The melanotrophs of the neurointermediate lobe and peptidergic terminals of the neural lobe are regulated by gamma-aminobutyric acid (GABA) via GABA-A receptors and therefore, may be important sites for the modulatory actions of neurally active steroids. These steroid compounds might be produced peripherally, synthesized de novo in the pituitary, or derivatized from circulating steroids, each pathway having different physiological implications. In the present study, we show that neurointermediate lobe tissue can derivatize progesterone to the neurally active steroid 3 alpha-hydroxy-5 alpha-pregnan-20-one. The neurointermediate lobe was found to be four times as active as anterior pituitary and mediobasal hypothalamus in conversion of progesterone to 3 alpha-hydroxy-5 alpha-pregnan-20-one; mediobasal hypothalamus was relatively more active in the production of the intermediate 5 alpha-pregnan-3,20-dione. The identity of the compounds was confirmed by the method of serial isotopic dilution. We observed rates of synthesis in the neurointermediate lobe consistent with the production of physiologically relevant quantities of 3 alpha-hydroxy-5 alpha-pregnan-20-one from concentrations of progesterone which can occur naturally. In support of these findings, we demonstrate the presence of 3 alpha-hydroxysteroid oxidoreductase in neurointermediate lobe by immunocytochemistry.